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Reaction of dicyandiarnide 1 with 4-aryl-thioserni-
carbazides 3a-d yields l-amino-2-arylimino-4-imino-
1,2,3,4-tetrahydro-l ,3,5-triazine- 6-thiols 4a-d presum-
ably by the intramolecular cyclisation of the biguanido-
thiourea derivatives formed during the reaction.
It has been reported that aryl cyanamides react
with aryl thioureas in the presence of hydrogen
chloride to yield amidinothioureas I. Based on this
observation the reaction of dicyandiamide with
thioureas has been investigated and it has been
observed that such reactions were initiated by the
formation of mono sulphide intermediates which
underwent isomerization to intermediates having
an extended chain of alternate carbon and nitrogen
atoms. The latter, being unstable, either cyclised
with elimination of ammonia to form 1,3,S-triazine
thiol derivatives or decomposed to form
biguanides', The interaction of thiosemicarbazide
with dicyandiamide followed the same course and
resulted in the formation of 1,3,S-triazine
derivatives'. So the reactions of 4-substituted
thiosemicarbazides with dicyandiamide were
expected to give 1,3,S-triazine derivatives and a
study of the reactions of dicyandiamide with a few
4-aryl-thiosemicarbazides was carried out.
An equimolar mixture of dicyandiarriide 1 and
4-phenylthiosemicarbazide 3a was stirred with
equivalent quantity of hydrochloric acid at room
temperature for l hr. Work-up of the reaction
mixture gave back the thiosemicarbazide almost
quantitatively. When the reaction was carried out
by heating the reaction mixture over a boiling
water-bath it afforded traces of a colourless
product. But a satisfactory yield of the product was
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a: Ar = C6H5-
b: Ar = 4-CH3 C6HC
c: Ar = 2-CH3 C6H4-











H-N C N-NH C, N,
2 + PhCOCHB H-N N C-PhI' 2 r---.. , I \I
HN=C......,.C-SH HN=C C C-HN ......N.,. <,S"
( 4a ) (5 )
Scheme I
obtained when dry hydrogen chloride gas was
passed through an equimolar mixture of the
reactants in acetonitrile kept over a boiling water-
bath for 30 min.
From elemental and mass spectral analyses the
molecular formula of the product was found to be
C9HION6S, The formation of the product
(m.p.290°C) could be explained by presuming that
the reaction was initiated by the imidoylchloride 2
which readily attacked 4-phenylthiosemicarbazide
3a to form a rnonosulphide intermediate'. The 1,S-
isomerisation of the intermediate followed by the
cyclisation could give rise to the triazine 4a45
(Scheme I) whose structure was in conformity with
the following spectral -data. Its IR spectrum
exhibited major peaks at 3480(m), 34S0 (m), 3300
(m), 1640 (s), lS40 (s), 1340 (s) and 780 (s) cm';
the A..nax for the two peaks observed in the UV
spectrum corresponded to 228 and 278 nm. The IH
NMR spectrum showed signals at & 6.6 (br. s, 3H),
7.S (m, 6H) and 13.1 (s, IH). The mass spectrum
showed the following major fragments: mlz(%)
234 .(m', 100), 217(6S), 148(48.2) 118(39.6),
116(42) and 77(S2.S).
The product 4a when heated under reflux with
an equimolar quantity of phenacyl bromide in
methanol for 2 hr afforded a compound 5 m.p.
214°C. From elemental analyses and mass spectral
data its molecular formula was found to be
CI7HI4N6S. If the reaction proceeded in a manner
analogous to the Hantzsch synthesis of thiazoles"
the compound could either be a triazino-fused
thiadiazine or a triazino-fused thiazolyl derivative.
The IR spectrum of the compound showed no
characteristic absorption corresponding to NH2·
group and exhibited major peaks at 3380 (m), 3260
(m),1640 (s), 1560 (s), 1370 (s) and 770 (s) cm';
the A.nax values for the three peaks observed in its
UV spectrum corresponded to 230, 268 and 305
nm. The IH NMR spectrum showed signals at cS 4.7
(s, 1H), 6.6 (br.s, 3H) and 7.5 (m, 10H). The mass
spectrum showed the following major fragments:
m/z(%) 334 (m", 32) 216 (100), 139 (35.8) 132
(30.6), 118(57.5), 77.(56.5). These spectral data
agreed well with the triazino-fused thiadiazine
structure 5 for the compound. The formation of 5
further confirmed the proposed structure 4a for the
product of the reaction of 1 with 3a and the
product was identified as 1-amino-4-imino-2-










thiosemicarbazides 3a-d were prepared by the
reaction of hydrazine hydrate and aryl
isothiocyanates'. Phenacyl bromide was prepared
by the bromination of acetophenone",
The purity of the products in each case was
ascertained by TLC on silica gel. Melting points
were detern:tined in open capillary tubes and are
uncorrected. IR spectra were run on a Perkin-
Elmer 397 spectrometer. IH NMR spectra were
recorded on R24-B Hitachi 60 MHz spectrometer
using DMSO-d6 as solvent and TMS as internal
standard and UV spectra on a Hitachi UV-220A
spectrophotometer using methanol as solvent.
Interaction of dicyandiamide with 4-aryl-
thiosemicarbazides 3a-d. In a typical procedure, a
mixture of dicyandiamide(l; 4.2g, 50 mmoles) and
4-phenylthiosemicarbazide (3a; 8.35g, 50mmoles)
in acetonitrile (40mL) was kept heated over a
boiling water-bath and dry HCI gas was bubbled
through the reaction mixture. The reactants got
converted into a cream pasty mass after 10 min
and HCI gas was passed through for 20 min more.
The reaction mixture was then diluted with water
(60mL), stirred well and filtered. Neutralisation of
the filtrate with sodium bicarbonate gave a light
pink solid. It was dissolved in minimum quantity
of dil. HCI (0.1 N, 10 mL) and reprecipitated by
sodium bicarbonate. The precipitated product was
isolated by suction, washed. well with water and
dried (2.1g, 28%). Crystallisation from ethanol
gave shining colourless needless; TLC analysis of
Compd Ar
Table I-I-Amino-2-arylimino-4-imino-l ,2,3,4-tetrahydro-1 ,3,5- traizine-6-thiols 4a-d
Yield m.p Mol IR (KBr) UVMeOH) IH-NMR








































1068 INDIAN J. CHEM. SEC B, NOVEMBER 1997
which showed it to be a single compound and
elemental analyses showed the molecular
composition to be C9HION6S. The product was
identified by analytical and spectral data as 1-
amino-4-imino-2-phenylimino-l,2,3,4-tetrahydro-
1,3,5-mazine-6-thioI4a, m.p 290°C.
Table I reports the results obtained from the
reaction of dicyandiamide with various 4-aryl-
thiosemicarbazides 3a-d.
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